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PROBLEM TO BE SOLVED: To generate uniform plasma in a wide region and to execute uniform surface treatment to a 
substrate of a large area by using microwaves of a low UHF band of 300 MHz to 1 GHz. 

SOLUTION: While a gas is fed from a gas feed system 5, exhaution is executed from an exhaust system 6, and the 
pressure in a treating vessel 3 is held to the prescribed one. Microwaves of a low UHF band are generated by a microwave 
generator 1 and are resonated in a TM010 mode within a cavity resonator 2. Through an oblong hole 25 formed on a 
bulkhead board 20, microwaves are radiated into a discharge chamber 4 to form plasma. By utilizing this plasma, the 
surface of a substrate 30 is subjected to treatment such as etching, CVD or the like. The bottom face of the bulkhead board 
20 is projectingly depressed upward, and the gap on the space between the bulkhead board 20 and a substrate mounting 
stand 31 is made narrow as it is made apart from the center of the substrate 30 to the radial direction. In this way, the 
plasma is made uniform, and the treatment is also made uniform. 
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S82 7^ji-:.TWK2^2 8(CA'9> ^®:<^;<fXi«l=ai 

[004 1 3 mn.zm.'ox, ^:^^i^^s\±. HT^ff.v 

^^5 3 toSfipgSS 4 i:^\';l-7'5 2 h-tiX'^^O^C 
ie«=5 1 t &<ii.TV^i. J|f§v^6{i. i!Da^ls3«0i£ 
tBc7)^5^p 3 3 \.Z^m. $ il-C . '"K^^TcO 
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J'aS^ISSrtSr 1 To r r— 1 O'^To r rgJgcOE^j 

[0042] 5aS^S53rtO(J{5-4'5^(c(i. T^Xvtc 
J; -5Ti!!lS$/iS{4B(r»;^Bja^ 3 1 *^IS(t'i.:hT 

^. c:ios««E^3 Hi, m^mi^X'hhmmso^: 

TW>^. ^ft3 1 l«i5aa^lS3<7)S®$r^^(c«aL 
[0043] ^<^^WMm.-b3\\t. S^30(C-5gtO 

KB^ 3 1 CJi, jas^5S3 co$'hSI5ti|§(t^>^i^c^i§jft 

mi® 7 ixT V ^ S . i^J^iSmi® 7 *^Epja-r ■!> KJf 

1 ±«os«3 otcjir^xvi^it lt«o>'nm rx«{4 
mmm.-h3 \-m-^3 i ioiiih^s 

9 J: 9i;LT*6^*3 1 2*>'i§{tf>ix-Ci5 0, ^^0^ 
f*:3 l(lJaa§tS3 (Silil^ixTV^I,) A»^>^£:^»B^ 

[0044] m^^3 1 2c73jgSltCii^J^i^O^— /L-K 
gPp°p3 1 3*5S*$ixT(<-»l). i^-;l^HgPfn3 1 3 0± 
«8gP t iQlSI^S 3 c7D|a(c:(iy N' .y 771.^ 3 1 4 , 

-/l Hg|?B°o3 1 cO±JS{iM'.y yiV1^3\A 1 3(53^113 
Sr^n-LT^^iXTV^^. ^N'-y 771)^3 14J±^Ja5^T- 

TV^S. C:WN'-y:7;P^3 1 4{imS4<7)J^tt5rn® 

J^4^(c|!8^LTv^^, iSc«^4 0±:^rc7)it|?(i[lilll^2 
OT*) 0 . T*Oii#JSA.y 7;U:^3 1 4 t i^-yU HSE 
tPa3 1 3(ry\sM\LWm3 1 2<7)±^i;*««JS^3 1 
T'*)0. {PJffi<35tg^{i5afi|^?S3<7)i*iMT'J)l.. 

f {MHz)^C^^]eLT. D = ((2. 0—2. 3)X1 
f2D(±4 4 Ommt^i,. JlixlcJ:*), 'TyX-7ti'^WL± 

[ 0 0 4 5 ] <):ic, H 1 O^B<r)»)f^^iJiBj-r^ . 
3 0 5ril!i«*n3 5$:jiLTJ!iS^3rttcJ»AL, 

3 1 iizmm.-th . s«K«jB^ 3 1 n^z\i.s!,mz 
^x.x^^}^mmmtm»hix. £flR3o$:t?mij5*-t 

^f53(*)(CH^^O^'X^«J^t^*it>, Sf^etcj;-^ 
TSaa^l53rt$r#f^L, J!5S«IS3rt^m^cOff^3lc 

^toTgjM^^T-T. ;P-n 2S-:ft-LTS}Hftl5S2tC 



[ 0 0 4 6 ] v r xiMi-^m^m.^ 2 F^^TT M, ; c, ^ 

- KT-ftji , 2 0 HfilB^t^i-LTtil^l 2 = 

^iiLT|5c«^4r*](c$!jW^il^-., JScW^il/cv < ''n 
•iSti. 5Kcm^4 F*=](cfJt*&?^i^c//x(:'t-ox n-.+^-s- 
5rfiJfflLTS*S3 O^^BtcFira^':'M;';'Sfe^'ii«. m 

ti, T-^XVtfT-vSttifif^iJ;!^^ 
^^'S'X^ttf&t, vSllftT^s O-rXv 

X5X-7CVD$:^fC-''^SrfJ2. -'■f/Xvt43-r-v,3. 

fi?/5:ij:--^^/sf4-^-xi-itt*&L, Mm3o±izmh-^rm 

[0047] :i^m.mmmxim l-c v j: crffcs-'-!? 

xvTii, x5xv.7iit-7-^a)Fg(ifg< _ .^tf-n 0 ( - 

■t •& ^ ;t >'tOjDj$l:/± h X7 X-?l;{4 1. 31;^ 2 0 — 
3 0 VgJ^TS) l> . ^ coti-iir , ^fSii^mM 7 ic -o "C S 
KB 0tc:ft<?)-t;L-7'v-f T.7.^ESr%4$-ti-^.t . "''^ 
Xv 4^ A> t> ^ I g= ^ ilT ffiiR^ 3 0 .ffi5§-r Z- C) 

i^ztmx'h . 

[0048] ±3'l!LfcKlft:(;iJU-C . 0 1 M^jl-^-J; 
i^z, PSIIM2 0i-o;£jHi±tcfl«(cfiA.-;:i>';.. L^,:*- 
oT, |iia?^20tSflf«!53?^3 1 bcr^^omi. ' -"^--v 
■:/ 7" ) (i , S« 3 0 1--:) 43'C</t > ^tifi-^J rm i : Sti l l J .'r St\ 
<=i--:>Tvw-,„ .lix(cj;«5t^lR:ri:JlTici(iBfj^-':., G13 

( A ) {±PiSK2 OOJiSffiAiViltCt-oTV .<,*|'a-(Cfc 
(t-?3, Pill1R2 0i:3£«3 0i:c/)ru1i73^> v7't, xZ 
X'cr>m^<-^^^n^Lfz i^cryx h^. mWi^^Ent^fl^J 

I.. PiM«2 0i:S«3 0<7)fa£7)ifgJi{4i:'^T't|H]L-C- 

?) 0 , «^^7p{4s«o4''W^ifrT'54< , ^\-mimx^ 

<=ir'?T>,^i,. vrc7)^^i)-:ffi(i, Jia^O ( 1 ) 5t<7)E = 
[004 9] ZiXlzn LT , [213 ( B ) lii^mmm.cD 

X ri (,zmM.^2 o<^&mi,zm^^imfzi%-^c)m?'r'/r^ 

X'h h . PSS« 2 0 i: 3 0 i: cOgg^ii . W^O^.^^ 

W£.X'±^<. ')vmmx'>h'^<t£-^x\^h . zix^zx 

0, }L-&cri<^^{h^e^%.'ft^^tim'S.^ixX . W^cf)^- 
W^}fl\\,zi6 \ ^X { J«5'i^— =S:«#:Ji-^*'l# ^>ii -i. ( 
7r<tX ^ (c, 1i:l^S:*-r5^EPi7)®SM5(?-«T*) 

-S.) . tZhX', X7X-74'c7)^:t>«4S«3 OtcSl: 

(>z^i>zb th^^t-^x . m'isi.^cr>'^m^mmzKfhz 

bt-h. ««3 0^<r)'i ^>X%iM.i^immzm-\,zt£ 

h. zcoxoKcf^u, mti£mw.3 0(r>m.mi,z^^'SS.^ti 

[0 0 5 0 ] Il3(C^KL7t:1^-^^ffi{ir7Xv*^- 
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S- o -r L T , (-3 s ( A ) l.zyr.-nemmx ii 11 

> -^-w.jsntsjte^v^tji-tiitj^/c, JrJiH^' ( 1 ) 

H - 1-: „ .1 „ ( k r ) -: -5- - rjxl.X 'J ^s:'-\^'}\ih\f^iYmz--^ 
i: :-5---''5iX<a. [33 (B) (:>f:r*Si£?f:J®.c"i 

^^.f (^(j . z.'^^■y>-yMmz^'^^h^■:l^\■%%iotfz. 

iiBia-Cv*. h . C 4 iz ^-i-tmmi , H 1 co^^gf t JrtlJ 
L T „ ttS 2 0 a ^ "c u ^ . I cMMU 

2 0 aij. Z5ffi(.2g!7^?'.-i;r)!t$n-Cv>oi7,,(i[3]] tlHit 
T- y..' . 2 0 a ^±.mif[l 1 T'd^-ffl-C-^; Z. cr,i,Z 

n I X . 134 t1iRs5Mfi 2 0 ac'j/SS.//-;K(-^'5. X 'j 
^Zl-MO)^^mtiji'i\W,W-i^X •) tgfiS 0/;^A,Mix^ 

ftie<7jff ^ 5r .ft i 0 < ^-t \,zt?i. , (S}S6<j?$g ^ f:So 
'!: A'T So. t- (C , Piling 2 0 a i7);f ^■/it,— 

'I. ^rc , [ g 2 (3^. L f^fll^^Prg 2 8^ JfM L B < h . 

T. PiM«2 0b£7)^gjt;5i^:^^-<:V^|,^ ;C^;I1M^2 

X'%h. 

[0053] iwtciii;^/^ J: a . ■^^mm^T'^ 

X-7 1, -.i?)?)^ ffi?^ r ^ X V ^ ffl I ^T^ES:JC5r jiff $ -ti- 

'j%'^\.z{,^^X'hh . 

[00 54] ±fz. 'm,'imx'hhtz.h<r>wmt. r 

^icoi^^\.ZW^h^ . Mb^b^^KOJ; 0 \.Z^J6X'h'>XioX 
[00 55] 



^ixicJiO, %-^7"f7X-7(iJ;^ft)-:Sr«®3!a 

n:;f^mz t£ s . ^ , -^mm^ t mm^ t^mx 
i'\'<¥M.nmim<0'^^\.zm^^imh z t x±itcox o 
.-rs-ffM-t^*^-^tc. mmuco±m{,mmi,z^ 
? ^i- !: t i;ga«c7)]f $ ^im-^izttuf. pss 

A- Mi-f- z>zt frX' ztazx^mt (fx "j^vy 
I - h^immmm^x'coii-t'yi3^^^m±x'%- ^ , $ ^> 

- ! ■ -C rltig-^-^ J: t, lz^i^i>Z t (c J: 0 , l!c«g(^com 
?r34 E r « ft T . 7-7 X ^ K»T' ^ 4 . 
[[li?5'':)g5^^l«HJJ] 

( isi 2 ] mmm^mmm t mmmx f, h . 
[[33 ] Wimwcmutowicr)^-^ ■yrizmfhrn^'^ 
^^im-tummx'hi. 

[ II 5 ] ^ 3 OlfeJfeff^»C0«®!!afISgS*^-rjE®llf® 

[06] i*3i^«affi«!irii^ac7)iEEiiSf[Bia-(:'S)-i. . 

[US] {sf*o^®AaaSIST'ffi;biiTt^-i.iJI^«s«c7) 

[HI 0 ] •yy<^m.'!^^^^^i'^yyX' 

1 -^^^niSSI^Ig 

2 ^S*Sg§l 

3 «&aS5s 

4 nmm 
6 sm^;^ 

10 -7^ ^a^mx^fi 

2 0 PiM^ 
2 5 ;RfL 

2 6 a;^^ 

3 0 

3 1 «fiK«S^ 



> 
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( 9 ) J O 0 0 -- 7 ? 1 7 5 ( r 2 0 0 0 - 7 3 1 5 




^ft:^f^l<n)1ittr (mm) 
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(51)lnt.C1.7 

H 0 1 L 21/3065 
H 0 5 H 1/46 



(72) E.m »H 



F I 

H 0 5 H 1/46 
H 0 1 L 21/302 



B 
B 



F:^~A(##) 4K030 FAOl HA07 JA03 JA18 KA08 
KA12 KA30 LA15 LA18 

4K057 DAll DDOl DG20 DM02 DM18 
DM29 DM40 DNOl 

5C034 CC07 CDIO 

5F004 AAOl BA04 BB14 BD03 BD04 

5F045 AA09 BB02 DP02 



